INTRODUCTION
The Captains Flat area has syn-rift middle to late Silurian sequences consisting of felsic and intermediate to mafic centres. Sequences dominated by Ordovician turbidites (Adaminaby, Bendoc and Margules groups) have been faulted to the surface on the eastern limbs of the basin. The preserved sequences at Captains Flat have been interpreted by geologists to form a highly deformed, folded, north-plunging eastdipping syncline that has been heavily faulted. These sequences appear in TMI imagery as curvilinear, near-parallel anomalies (see Figure 1 ).
To test the existence and determine the geometry of the syncline TMI inversion modelling has been utilised. For an east-dipping syncline source bodies would have dips that are gentler in the west and steeper in the east. Theoretically an undeformed syncline without faulting a repetition of units would be observed in a profile passing perpendicularly over the hinge axis. Symmetry of source bodies with similar widths and susceptibilities would be expected. A depth of the buried syncline hinge could also be resolved with modelling.
Figure 1. Location map showing north-trending curvilinear sub-parallel anomalies modelled (boxed in pink). Background image is a greyscale 1VD TMI RTP image.
The geological unit descriptions relevant to formations interpreted from the modelling are outline below. The current geological map is displayed in Figure 2 . The geological information in Figure 2 is primarily based on mapping done by Glasson (1952) when access to the site was available.
The Captains Flat Formation (Shof) records the opening of a Late Silurian extensional basin. It is part of the Hoskinstown Group.
It has a maximum interpreted thickness of approximately 2 km (Fitzherbert et al., in press ). The formation unconformably overlies Ordovician lithologies (Adaminaby, Bendoc & Margules groups). The Captains Flat Formation is dominantly interbedded laminated siltstone, shale and plane laminated fine-to very fine-grained sandstone. Rare fossiliferous allochthonous limestone is present in the basal sections. Lesser trachyte, dacite, rhyolite lava, rhyolitic
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TMI data from north of Captains Flat was modelled using inversion to test the existence and determine the geometry of a syncline identified by the mapping. Evidence of a syncline was not resolved by the inversion modelling, but modelling of the magnetic anomalies has provided further geological information. TMI modelling of this area is currently the only way to determine the extents of the magnetic formations as access to the site has been denied by the landholder. Units within the syncline are host to VHMS, in particular the Kohinoor Volcanics. Inversion modelling indicates sources that are near vertical tabular bodies, with a depth to top of 10-110 m, they extending on average approximately 500 m down dip and having a strike extent up to 220 m. Results also indicate that other volcaniclastic formations have not been geologically mapped.
Key words: Captains Flat, Woodlawn, VHMS, TMI volcanic sandstone and polymictic conglomerate are present. There are no age dates for the silts or shales. Allochthonous limestone blocks from the base of the formation provide a Wenlock to late Ludlow biostratigraphic age (Richardson, 1979) . Brachiopods confirm a Late Silurian age identified by Fitzherbert et al., (in press ). An unnamed dacite horizon provided a SHRIMP Zircon U-Pb date of 419.6±2. 6Ma. Sub to lowest greenschist facies conditions are evident.
Within the Captains Flat Formation is an unnamed volcanic sandstone (Shof_v) member (Fitzherbert et al., in press) . It is present towards the top of the Captains Flat Formation. It is a massive, cream to grey, thick-bedded volcanic derived, lithic sandstone with minor inter-bedded grey shale. The sandstones beds occur as single or amalgamated beds between 50-100 m thick and have been mapped laterally up to 5 km. These represent reworked Kohinoor Volcanics and minor dacitic volcanics.
The Kohinoor Volcanics (Shok) have a SHRIMP Zircon UPb date of 424.6±2.9 Ma (Fitzherbert et al., in press ). In the region around the area modelled the thickness of the sequences varies from 160-480 m. The sequences are interfingered with the Captains Flat Formation. They consist of coherent andesite, dacite, feldspathic dacite, minor rhyolite, autoclastic breccia and volcanogenic material. The sequences were deposited in relatively deep water (below storm wave base) from a series of synvolcanic intrusions (domes or crypto domes) or lava flows, and locally derived volcaniclastic sequences (Fitzherbert et al., in press The Abercrombie Formation (Oada), is part of the Adaminaby Group. Its age ranges from earliest Ordovician to earliest late Ordovician (Fitzherbert et al., in press) and it is host to orogenic gold mineralisation.
It consists of massive monotonous turbidites of buff to brown, grey, fawn to cream, thinly to very thickly bedded, fine-to coarse-grained micaquartz±feldspar sandstone, inter-bedded with laminated siltstone and mudstone. Sandstone beds typically have normal grading and prominent ripple cross lamination.
METHOD AND RESULTS
Magnetic modelling was completed using aeromagnetic TMI flight line data from the S-019 Braidwood Survey acquired by the NSW government in May 2002. The survey was flown east-west with 250 m line spacing and a ground clearance of 60 m. The area to test the syncline hypothesis was chosen where the sub-parallel linear anomalies were perpendicular to the flight-line orientation and for the clarity of the anomalies; there are no anomalies indicative of intrusives that would complicate the modelling and there is limited faulting to the anomalies in this region. The anomalies are also separated enough that defining the individual sources would be easier in this location as opposed to other locations to the north or south.
The magnetic sources were modelled in Pitney Bowes Business Insights™ ModelVision PRO© 12.0 as tabular and polygonal bodies using a combination of manual operation and an inversion tool.
The Abercrombie Formation (Oada) corresponds to a magnetic high with a maximum amplitude of approximately 30nT and is interpreted to have two magnetically susceptible units that are sub-parallel (Oada1 & Oada2). Modelling shows that they consist of mostly near-vertical easting-dipping bodies, average dip of 88 degrees. The bodies have an average magnetic susceptibility of 4 × 10 -3 SI with the majority of the modelled susceptibilities ranging between 1-7 × 10 -3 SI (see Table 1 The Kohinoor Volcanics (Shok) are interpreted to correspond to a magnetic high with maximum amplitude of approximately 70 nT that is visible to the east of the centre in Figure 2 . This formation usually has the highest TMI amplitude of the units in this study.
Modelling shows that the magnetically susceptible component of this formation is has a near-vertical dip and a magnetic susceptibility of 10 × 10 -3 SI. The models show that the depth-to-top of the sources ranges from 25-140 m. On average they are 134 m wide and extend down dip 500 m. Figure 2 shows another location of mapped Shok, but there is no corresponding magnetic high or low.
The sources displayed in green are closely spaced, nearvertical to steeply east-dipping bodies, but they have been interpreted to have slightly different magnetically susceptible composite materials. Due to the correspondence of the modelled location of the dark green coloured bodies to the mapped volcanic sandstone unit Shof_v (see Figure 3 these units have been labelled as Shof_v1 (light green) and Shof_v2 (dark green). Shof_v1 and Shof_v2 occur as part of a TMI high with maximum amplitude of 15 nT.
The range of modelled magnetic susceptibility values for Shof_v2 is smaller than Shof_v1 (see Figure 3) , and the majority of values are higher (between 4-9 × 10 -3 SI). The majority of Shof_v1 susceptibility values are clustered around 1-2 × 10 -3 SI. Shof_v1 averages a width of approximately 100 m, while Shof_v2 averages a width of 150 m. The majority of both units have modelled depth to tops of 50 m and they extend 500 m down dip. Shof3 (modelled as light blue bodies) has a lower amplitude TMI anomaly with a maximum of 5 nT. The modelled sources have are vertical tabular bodies; in inability to distinguish a dip direction is due to the low amplitude of the TMI anomaly (see figures 5 & 6) and limits on the inversion's ability to match the flanks of the anomaly. The majority of the modelled susceptibilities are lower than all the other units modelled at 1-3 × 10 -3 SI. Shof3 is also thinner than the other units with an average width of 110 m. The inversion struggled to change the initial depths entered for the sources (50 m depth to top of source and 500 m in length) due to the low signal. This anomaly has been interpreted as volcanic sandstone similar to Shof_v2 but thinner and comprised of less magnetically susceptible material.
Tabulation of the dips generated by the modelled sources is displayed in Figure 7 . Shof3 has been left off due to difficulties modelling the dip of the source. The Abercrombie Formation sources (Oada1 & Oada 2) have also been excluded as they do not conformably underlie the Silurian sequences that comprise the syncline.
The dips of Shof2 are less than the others. Only four sources were modelled, three of which increased in thickness with increasing depth.
These anomalies could represent a thickened sequence near the hinge due to the formation of the syncline. It is difficult to extract dip information from the anomalies associated with Shof2 because the anomaly for Shof2 is dominated by the adjacent source Shof1, thus limiting the amount of discernable dip information that can be garnered from the flanks of the anomaly.
The dips for Shok are the most reliable as the associated anomaly has a stronger signal (evident in figures 5 & 6) and is often significantly distant from neighbouring anomalies to accurately model the anomaly. Two of the sources modelled with steeply west-dipping bodies. The majority of modelled dips for Shof_v1, Shof_v2 and Shok are over 80° while the majority of dips for Shof1 are below 80°. This could be an indication of an increase in dip towards the east, but this conclusion is tentative. The inversion results indicate that the maximum resolvable depth for sources is between 250-500 m as it is at these depths that there is little influence of the source on the modelled field. The modelled dips, if extrapolated to a greater depth, would indicate that the hinge is located at a depth too great to be evident in the TMI data.
CONCLUSIONS
The TMI inversion modelling of anomalies north of Captains Flat, mapped as a syncline, was unable to resolve a hinge; it may be located at a depth too great to resolve. Symmetry of the sources was not evident; there was not a repetition of sources with similar width and susceptibility, indicating that the area is not a syncline. It is possible that the deformation, faulting and mineral alteration have obscured or removed this symmetry.
Further, the distribution of magnetically susceptible volcaniclastic material may have been limited by distance from the volcanic source, accounting for an unequal thickness of sediments.
The modelled dip angles do not provide conclusive evidence of a syncline. The ability of the TMI inversion was limited due to the low amplitude of some of the anomalies.
Modelling indicates various magnetic units, not all of which have been mapped. Shof_v1 has been interpreted as similar to Shof_v2 (this unit corresponds to a mapped sequence of volcanic sediments), but its source is thinner and less magnetically susceptible. Sources Shof1, Shof2 and Shof3 have a similar susceptibility to Shof_v1 and are located in an area mapped as Captains Flat Formation. They have been interpreted as volcaniclastic sandstones. These sequences have not been interpreted as Kohinoor Volcanics due to the lower modelled susceptibility of the sources.
Modelling has also shown two magnetically susceptible units in the Abercrombie Formation east of the eastern limb of the putative syncline.
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